US008553852B2
12 United States Patent (10) Patent No.: US 8.553.852 B2
Leeds 45) Date of Patent: *Oct. 8, 2013
(54) METHOD AND APPARATUS FOR 7,310,416 B1* 12/2007 Henderson ............... 379/142.04
CONVERSATION BASED RINGTONE 2003/0026416 Al1* 2/2003 Fusco ....cooovvvvnvinnnnnn, 379/374.02
2004/0067751 Al 4/2004 Vandermeijden et al.
: 2004/0120505 Al 6/2004 Kotzin et al.
(75) Inventor: Richard Leeds, Bellevue, WA (US) 2004/0035570 Al 112004 Cadiz of al.
| 2006/0003814 A1 1/2006 Moody et al.
(73) Assignee: Computer Product Introductions 2006/0111085 Al 5/2006 Lee
C()rp_j Bellevue, WA (US) 2006/0148459 Al 7/2006 Woltman et al.
2006/0199575 Al 9/2006 Moore et al.
S P : : : + 2006/0215827 Al 9/2006 Pleging et al.
(*) Notice:  Subject to any (gszlalmeé’; the germé?‘fthls 2007/0064921 Al 3/2007 Albukerk et al.
patent 1s extended or adjusted under 35 2007/0117554 A1 59007 Armos
U.5.C. 154(b) by 970 days. 2007/0264978 Al  11/2007 Stoops

This patent 1s subject to a terminal dis- FOREIGN PATENT DOCUMENTS

claimer.
EP 0802661 A2 10/1997
(21) Appl. No.: 12/039,596 EP 1098503 A2  5/2001
EP 1 814296 Al  8/2007

22) Filed: Feb. 28, 2008 . .
(22) file ‘ * cited by examiner

(65) Prior Publication Data
US 2009/0220067 A1 Sep. 3. 2009 Primary Examiner —Md S Elahee
(74) Attorney, Agent, or Firm — LaRiviere, Grubman &
(51) Imt.Cl. Payne, LLP
HO4IM 1/64 (2006.01)
(52) U.S. CL (57) ABSTRACT
USPC .......... 379/76; 379/88.22; 379/164; 379/179; _ _ _
379/252: 379/373.01: 455/567 A method for generating a ring tone for a given caller based on
(58) Field of Classification Search a prim: convgrsation Wi’Eh that caller. A portioq of a conversa-
USPC 379/142.04. 372-374.02. 83.16, 48. 72. tion with a given caller 1s recorded and stored in memory as a

370/76. 88 22 100.06. 164. 170 192 257- ring tone. When a subsequent call 1s recerved from the same
o o ’ ’ 1 5’15 /5 67j caller, identified by caller ID, the ring tone is played, alerting
the user to the mcoming call as well as the context of their

See application file for complete search history. . _ . . |
PP P t prior communication. In alternative embodiments of the

(56) References Cited invention, a prior textual or video conversation 1s used as the
basis for a ringtone. The 1invention 1s capable of implementa-
U.S. PATENT DOCUMENTS tion in telecommunications systems such as cellular, local

exchange, and VOIP.
6,400,808 Bl 6/2002 Burg
7,027,569 B2* 4/2006 Price ......cooiiiiiiinnnil, 379/88.16

7,127,238 B2  10/2006 Vandermeijden et al. 8 Claims, 10 Drawing Sheets

Calier ID
Recognhized?

Play Standard Ringtone For Piay Ringtone Based On
Unrecognized Caller 335 Notification Setlling

oo

3401 Record Conversation Sample

No <" Set as Ringtone? > Yes
350 ™

330

v ¥

260 Discard Conversation 365 Save Conversation Sample

Sample Set as Ringtone




U.S. Patent Oct. 8, 2013 Sheet 1 of 10 US 8,553,852 B2

100

.

Terminal/Handset

110
A

. S
Local Exchange

Carrier, Cell or
VOIP Piatform

120

v

Neitwork

\

130

Local Exchange
Carrier, Cell or
VOIP Plattorm

140
A

\ J

Terminal/Handset

190

Figure 1



U.S. Patent Oct. 8, 2013 Sheet 2 of 10 US 8,553,852 B2

200 W
PSTN, PBX, LEC,

cellular,
Internet, eftc.
A
P kb e RALCT e EEE LR RORRORRE RS
iﬂ’ /_ 24‘0 -\' **“'1

s Interface: )
Caller ID & Ring :
: detect apparatus, Call
' placement apparatus ;
230
Processor
A
s v
250
Memory

Figure 2



U.S. Patent

330

Oct. 8, 2013

N

300 -

Sheet 3 of 10

310

Incoming Call

TWEE N BT W e W T T T ol T W

bhlﬂh”al_umud*“hhmll--"!hmm—IHFMHII-. L L

Play Standard Ringtone For
Unrecognized Caller

4

Caller I1D
Recognized?

335

h 4

US 8,553,852 B2

Play Ringtone Based On
Notification Setling

340

Record Conversation Sample

T TTTYT - —r—— — —r— = —

350

Y

eyl AR kT s s e -~ ~7 0+ W17 ¥ 7" "N}

360

Discard Conversation
Sample

[ U g W DL R T L LD Y DT

Set as Ringtone?

365

save Conversation Sample
Set as Ringtone

Figure 3



U.S. Patent Oct. 8, 2013 Sheet 4 of 10 US 8,553,852 B2

400

(B e a RN TNl o el BN NN BN

Incoming Call

Caller {D
Recognized?

Y Y

Play Standard Ringtone and Play Ringtone and/or Display

430{ Display Standard Text for 435} Text Based on Notification
t Unrecognized Caller Setting

b b ol el o e Sl Bkl Bkl Sl —r T el " “m " T el i L}

J

J

L LN | I {—h L ) e T T Tl ] T e e e e Skl
--I RN TR TR R I W NTRE TN PRI TR PRETITELE T RTEL TR F T N 1 ] e — LLE ] I e ™ s "l il b——

440 |

460 Discard Conversation 470 Convert Conversation Sample
Sample to Text

480 Save and Set Text as
i Notification Text

[oanih baley dhaw t in B b owm rmae Bon R L) eyl e o BETETE N

Figure 4



U.S. Patent Oct. 8, 2013 Sheet 5 of 10 US 8,553,852 B2

500

\."F

Incoming Text or
Chat

Caller 1D
Recognhized?

bl i o — o e el m e R TEe e e o S rf'ﬂ'm‘m—rh"m.r“!r-m‘“mrm' T ——— e e mtmm mm = mm i mee ===y [ RN L] e EEEEE | = e N SN N EIEEEE IS .. ——-—------—I——— N B N N N N N N R N N N N NN W N BN N N N BN N N SN

i_ — e - -

E 5 -
. - Play Ringtone Based on
530 Play Standard Ringtone 535 Notification Setting

[ﬁﬂwﬂl“-'ﬂ‘hlﬂfﬁﬂﬁﬂi-'hfﬂi"hﬂr'h'h'h-i'l"ﬂ'H_'l"l"l'l_I-I_l'l_l_I_l-l'l_r- L L L L L e ey DS N BE SR N P | B Lt Rl L Pl ol ol Dl bl b Bl Rl e el by Bl ol ol - — W W | N U NN N NN | MO ] ) e— -
i ™ B | ol v e T e e | T R T M Mt M| e ] m m——— i — B e i e B N o Pl T R R, B w-——
I - .-—— I — __________.____l_..______._-l__IIJ_LI_H_H_.JLHFI.IIH-“H*IHH-

540 } Record Text or Chat

Yes

— e — — —— — — — S ——— I.-\. — e et R R e Rl e e BT e W T AR S T T T T TR ——— e e e e e e e e — - L L2 I-l--—l—l-!-l--l-l--l—l-l-l——'\—l-l-l-l-l-_l_l_l..l_l--l_-l_--l_ | T L — L
L
L
3
L

Convert Text to Audio 1
Speech I

Discard Conversation
>00 Sample | >0

ke s e e s o ke o s e e s e e el | il i | el D E B e e e el e e W | ey g — l-_ _______..__..__________._._...____..._._..______i_.l_________.._..__I_.___H_____._I.____.__.____._.__l.______..____.____.______

i

Save and Set Audio
Speech as Ringtone

bl L T 1] —

080

Figure 5



U.S. Patent Oct. 8, 2013 Sheet 6 of 10 US 8,553,852 B2

600

' -

N

J

I L S —— A W W —— —— i b bt B Ben e W TR TS T R =t

610 Incoming Cal

| — —— — NN NN NN N EEEEE e ke e Sl el S B Salled T M= 7T

-
No 7 CalleriD

i Recognized?
620 e

| . ! Play Ringtone Based on
630 Play Standard Ringtone 635! Notification Setting

-
. L -t ]
L Lol o A ey ey = Bkl Re's" " b "™ el "ml ST T T T T TR e e e e L L e T ST P T R S ) L LELL Y|

kil slisbedy Bl wde’n™s | do’ '™ """~ T 717 W T

| [

!

_______I________ B omeele ' m_ Lm _IF_I_I-_IFH-'--#-_-_-——---I--I--- e e e ehe—— b’ " " BT W T FE T Ty

640 Record Caller Memo

Innm e s sl & AN 505 S~ 11T

P q_i-q,--_._.-.---.-u-—---
g
[}

m—.—.—.—.—.—.—.—,-—.——-—-l----—-------—- e N Lo B N LS M N L MM EE S mE e e ————

a'm FOEETeTE W

650 Set as Ringtone

Oy — -——— o o ol il e e R L P B L | L N N —— —

Figure 6



U.S. Patent Oct. 8, 2013 Sheet 7 of 10 US 8,553,852 B2

Operating System (e.g., Linux} and file storage
710

LL N R ET T — O EEE N NN NS RS m e b i — - F Ty o Bl W "

o k™l B ke B "l ™ Wl wd B kel E P '™ R TR Sy el

Overall application shell for plug-ins |
(e.g., FireFox browser)

i mie"e™l kil F e~ F ek MO T AT 1T T ™~ — ———— e ———— - - —_——— —_———————bemlee L Ll . L

-t .1x

-h*‘d#_hl’—.l

| Sound i 1 Flash-like AP A softphone plug-in
% |

|

i

—_—— - J._E
.
kL
.

. Handler module module for with user interface
(e.g., SDL) <~ (e.g., [¢ " NetStream- |
760 Gnash) based 730 i

platform ’

(e.g., S

L

Netstream-style
| telecommunications

Internet (and

phone

platform, e.q.,
Ribbit, with
digital switch™
integration
with PSTN

BL A SN NS g g, g ] S L e A Y S — — S —— W w1 _.j

Figure 7



U.S. Patent Oct. 8, 2013 Sheet 8 of 10 US 8,553,852 B2

800

I

Operating System (e.g., Windows) with standard file

storage, I/0, etc. 810
Standard PC application, e.g., WxCommunicator 390
Module for SIP Module for User
telecomm and other Interface features, |
| 1/0, e.g., SipXTapi e.g., wx\Widgets
830 Q40
e A B
Sik-style
telecommunications
stream
\ A
Internet,
with SIP
phone
platform
providers
and PSTN
gateways

Figure 8



US 8,553,852 B2

Sheet 9 of 10

Oct. 8, 2013

U.S. Patent

>

~ TN

Safll |
ouoIBury |

6 2inbi4

SLIEU
Auy

~ TN
s8|l
m |
buipiooal -

paUIBUSPOD |
. -@leqQOWI]| |

<

_ BuipiooayuelS:

[ FFTELITEN EN TR N TLEy I TR e LT TR TE T N

au01BuR pPaprOT

ﬁga BN T T AT NN AT NN A AW

xu__OCDﬁjm_._m..a}mEi_mcmamCDr_&EEEOm

el el Bl e Sl Tl T T A TR T AT N AN N ST e L} II.I-.II-I-.-.III...I-J-

AL AL L. E 1 1 | | | LA | Pl . AN | | AW 1 ' LEEE NN Ty RN R TR L 3 ESTFT FL | § 8 8 LI LIEJLE 8~ L nf U B L8 L L R 1 N

folQuonngosypuedsucydANUQ|

198



01 inbi4

US 8,553,852 B2

1en Buiwoou

s

— _1 | T T T T T T T T -
~ T .*

_
S9|il I A
|

suobury | -
powey - auo1bury papeo
guele) | | duoibuiipeoiey

w
|

suieulesSn 1 - 5 o )iesn

Sheet 10 of 10

Oct. 8, 2013

Tl B

i m

mEEcummtEmw - pIDuUoINgoDy [puedsuoydAUQ!

U.S. Patent



US 8,553,852 B2

1

METHOD AND APPARATUS FOR
CONVERSATION BASED RINGTONE

TECHNICAL FIELD

The present invention relates to the field of telecommuni-
cations. More specifically, the present mnvention relates to a
system and method for generating a customized ring tone
based upon a previous conversation.

COMPUTER PROGRAM LISTING APPENDIX
ON COMPACT DISC

A computer program listing appendix on compact disc 1s
included as part of this application and the contents of the
compact discs are mcorporated herein by reference in their
entirety for all purposes. The computer program listing
appendix includes two compact discs (including duplicates)
that are 1dentical copies of each other. Each compact disc
contains the following files: gnash.txt, 7,599,680 bytes, cre-
ated Feb. 27, 2008; SDL _soutrce.txt, 24,217 bytes, created
Feb. 27, 2008; sound_play.txt, 3,113 bytes, created Feb. 27,
2008; wxCommunicator.txt, 31,594,545 bytes, created Feb.
2’7, 2008; and modifiedwxCommunicator.txt, 7,605 bytes,
created Feb. 27, 2008.

BACKGROUND ART

A ring tone 1s an audio segment played to alert the user of
a telecommunications device to an incoming phone call or
other type of communication. Ring tones are typically stored
as digital audio files on a telecommunications device such as
a cellular phone. Customizable ring tones have gained 1n
popularity, as they allow users to set a specific ring tone to be
played when receiving a call from a specific person recog-
nized by their caller ID. Many carriers ofler services whereby
users may download specialized ring tones such as songs or
other sound effects directly to a device. In the alternative,
digital audio files may be uploaded to a telecommunications
device and used as a ring tone. Utilities exist that enable users
to create their own ring tones based on pre-recorded sounds,
allowing mixing of multiple sounds and other forms of audio
manipulation.

However, though a diversity of customization options
exists for the creation of ring tones, these technologies only
tacilitate the singular function of identifying the calling party
to the user. Existing ring tone technologies do not provide the
user with any additional information relating to the caller or
the probable context of their call. Therefore, additional utility
would be derived 11 a ring tone not only aided 1n 1dentification
of the caller, but also provided information as to the probable
intent of the caller. The present invention solves this problem
through the creation of a ring tone which incorporates the
content of previous correspondence with the caller.

DISCLOSURE OF THE INVENTION

The present invention 1s a system and method for generat-
ing a ring tone based on a prior audio, video, or textual
conversation stream. The 1mvention 1s applicable to telecom-
munications systems and associated devices, including cel-
lular, local exchange, voice-over-IP, etc.

In one embodiment of the mvention, a ring tone 1s gener-
ated from a recorded portion of a conversation with a caller.
The ring tone 1s subsequently played when receiving a call
from the same caller, who 1s 1dentified by caller ID.
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In another embodiment of the ivention, a ring tone 1s
generated by converting a text message, or portion thereof, to
audio speech. The audio speech 1s then played when receiving
a call from the same person, 1dentified by caller ID.

Detailed methods are disclosed for implementation of the
present invention in both a Netstream-type communications
system and a SIP-style communications system.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, refer-
ence 1s made to the below-referenced accompanying draw-
ings. Reference numbers refer to the same or equivalent parts
of the present invention throughout the several figures of the
drawings.

FIG. 1 1s a block diagram showing the components of a
standard telecommunications system.

FIG. 2 1s a schematic diagram showing the components of
a terminal/handset.

FIG. 3 15 a flow diagram illustrating a method of creating
and using a conversation-based ringtone.

FIG. 4 1s a flow diagram 1illustrating a method of creating
and using a conversation-based textual display notification.

FIG. 5 1s a flow diagram 1illustrating a method of creating,
and using a text-based ringtone.

FIG. 6 15 a flow diagram 1illustrating a method of creating
and using a caller memo-based ringtone.

FIG. 7 1s a diagram of a Netstream-type communications
system, 1n which the present invention may be implemented.

FIG. 8 1s a diagram of a SIP-type communications system
in which the present invention may be implemented.

FIG. 9 1s a block diagram showing the basic unmodified
architecture of wxCommunicator.

FIG. 10 1s a block diagram showing the modified architec-
ture of wxCommunicator 1n accordance with an embodiment
ol the present invention.

MODES FOR CARRYING OUT THE INVENTION

The present invention 1s drawn to a system and method for
creating a customized ring tone based upon a prior audio or
textual conversation stream.

With reference to FIG. 1, a diagram of a standard telecom-
munications system 100, in which the present invention may
be implemented, 1s shown. A first user (not shown) uses
terminal/handset 110 to communicate with a second user (not
shown) who uses terminal/handset 150. The terms “terminal”
and “handset” as herein disclosed are used interchangeably
and generically refer to telecommunications devices such as a
cellular phone, pager, PDA, laptop, personal computer, etc.
Terminals 110 and 150 transmit and receive data via plat-
forms 120 and 140, respectively, which constitute communi-
cations platforms such as a private branch exchange (PBX),
local exchange carrier (LEC), cellular platform, voice-over-
IP (VOIP) platiorm, etc. Platforms 120 and 140 each connect
to network 130, which may be any network, wired or wireless,
ranging from a small private local network to the combined
capability of the world’s legacy hardwired systems (including
the public switched telephone network (PSTN)) and the Inter-
net.

With reference to FIG. 2, an exemplary schematic of a
terminal/handset 200, in which the present invention may be
implemented, 1s shown. Microphone 210 recerves audio mnput
from a user, which 1s converted to digital format by analog-
to-digital converter 220. Similarly, a user listens to audio at
speaker 270, the audio signal being produced from digital
format by way of digital-to-analog converter 260. Processor
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230 performs operations and processing, and 1s coupled to
converters 220 and 260, memory 250, and interface 240.
Interface 240 connects to external communications platforms
or networks, such as PBX, LEC, PSTN, cellular, or the Inter-
net. Interface 240 also contains electronic circuitry for caller
ID, ring detection, and call placement. Memory 250 1is
coupled to processor 230, and provides storage capacity for
data structures and files such as a contacts database, audio
files, user settings, applications, data files, etc.

The present invention 1s drawn to a system and method for
generating customized ringtones based upon a previous con-
versation stream. The presently described embodiments of
the invention may be implemented 1n software, hardware, or
a combination of both. Furthermore, while data storage 1s
primarily understood to be local to the terminal/handset, 1t 1s
contemplated any or all of the presently described embodi-
ments of the invention may reside on or otherwise utilize
networked servers, storage and the like.

With reference to FIG. 3, a flow diagram 1s shown 1illus-
trating a method 300 for creating and using a conversation-
based ringtone 1n a terminal/handset 1n accordance with an
embodiment of the present invention. At step 310, a user
receives an incoming call from a caller, including caller 1D
information such as a telephone number. At step 320, 1t 1s
determined whether the caller ID information of the caller 1s
recognized or not. This 1s accomplished by checking against
a contacts database, 1n which caller information such as name
and phone number 1s stored. Associated with each contact 1n
the contacts database 1s a notification setting indicating what
ringtone to play when receiving a call from the contact. If the
caller ID 1s not recognized 1n the contacts database, then at
step 330, the standard ringtone for an unrecognized caller 1s
played. On the other hand, 11 the caller ID 1s recognized 1n the
contacts database, then at step 335, a ringtone 1s played based
upon the ringtone setting associated with the contact. This
may be a standard ringtone or some form of customized
ringtone, such as a conversation-based ringtone, as 1s herein
described. Assuming that the user answers the call, then a
conversation stream will ensue.

At step 340, a sample from this conversation stream 1s
recorded. The recording of the sample may be mitiated fully
automatically, or automatically as determined by a user-se-
lected setting, or triggered manually 1n response to a user
command. The particular sample recorded may vary 1n scope
and duration, 1n accordance with various embodiments of the
present invention. By way of example, various options for the
recorded sample might include the following the first or last
moments of the conversation, a randomly selected portion of
the conversation, a concatenated and/or merged stream con-
s1sting of portions of the conversation recorded from one or
more of the parties at different times during the conversation
(e.g. 5 seconds of the conversation every 30 seconds), a por-
tion of the conversation that varies depending upon the time
of day, or a portion determined to be the most relevant portion
by other analysis. The conversation sample 1s preferably
recorded 1n a digital audio format, such as MP3, WMA, or
AAC, and stored as a file and/or 1n a call conversation data-
base.

At step 350, after the conclusion of the conversation, the
user has the option to save and/or set the recorded conversa-
tion sample as the ringtone for that caller. If the user decides
not to save the recorded sample, then at step 360, the sample
1s discarded. Whereas, 11 the user decides to set it as the
ringtone, then at step 365, the notification option of the caller
1s set to play the recorded sample as a ringtone when a sub-
sequent call 1s received from the same caller ID. In additional
embodiments of the present invention, the recorded sample
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4

may be further processed—such as by applying sound etfects,
or by combining 1t with other sounds or music—either belore
or concurrently as it 1s used as a ringtone.

With reference to FIG. 4, a flow diagram 1s shown 1llus-
trating a method 400 of creating and using a conversation-
based textual display notification, 1n accordance with an alter-
native embodiment of the present invention. At step 410, the
user recerves an incoming call from a caller, including caller
ID information. At step 420, 1t 1s determined whether the
caller ID information 1s recognized, by reference to a contacts
database. I1 the caller ID 1s not recognized, then at step 430, a
standard ringtone and standard text 1s displayed for the unrec-
ognized caller. If the caller ID 1s recognized, then at step 435,
a ringtone 1s played and text i1s displayed based upon the
notification setting associated with the contact. At step 440, a
sample of the conversation stream 1s recorded. At step 450,
the user has the option to set the recorded conversation sample
as text to be displayed when a subsequent call from the same
caller 1s received. It the user decides not to do so, then at step
460, the conversation sample 1s discarded. It the user decides
yes, then at step 470, the conversation sample 1s converted to
text by a speech-to-text method as 1s known 1n the art. At step
480, this text 1s saved as a file or in a database, and the
notification setting for the contact 1s set so that the text will be
displayed when a subsequent call 1s received from the caller.

With reference to FIG. 5, a flow diagram 1s shown 1llus-
trating a method 500 of creating and using a text-based ring-
tone, 1n accordance with an alternative embodiment of the
present invention. At step 510, the user receives an incoming
text message or text chat request from a caller, including
caller ID information. At step 520, 1t 1s determined whether
the caller ID information 1s recognized, by reference to a
contacts database. If the caller ID 1s not recognized, then at
step 530, a standard ringtone 1s played for the unrecognized
caller. If the caller ID 1s recognized, then at step 335, a
ringtone 1s played based upon the notification setting associ-
ated with the contact. At step 540, the text 1s recorded. In the
case of a text message, the text will already be saved so it 1s
likely that no additional recording 1s required. However, 1n
the case of a chat, then the text will be captured as a chat log.
Furthermore, 1t may be desirable to select a sample from the
captured text. At step 350, the user has the option to set the
recorded text as a ringtone to be played when a subsequent
call from the same caller 1s received. If the user decides not to
do so, then at step 560, the user has the option to discard the
recorded text. If the user decides yes, then at step 570, the
conversation sample 1s converted to audio speech by a text-
to-speech method as 1s known in the art. At step 380, this
audio speech 1s saved as an audio file or 1n a database, and the
notification setting for the contact 1s set so that the speech will
be played when a subsequent call 1s recerved from the caller.

With reference to FIG. 6, a tlow diagram 1s shown 1llus-
trating a method 600 of creating and using a caller memo-
based ringtone, in accordance with an alternative embodi-
ment of the present invention. At step 610, the user receives an
incoming call from a caller, including caller ID information.
At step 620, 1t 1s determined whether the caller ID 1informa-
tion 1s recognized, by reference to a contacts database. If the
caller ID 1s not recognized, then at step 630, a standard ring-
tone 1s played for the unrecognized caller. It the caller 1D 1s
recognized, then at step 635, a ringtone 1s played based upon
the notification setting associated with the contact. Assuming
that the caller 1s unavailable or otherwise does not take the
call, then at step 640, the caller records a memo to be used as
a ringtone. At step 630, the recorded memo 1s saved as an
audio file or 1n a database, and set as a ringtone to be played
when a subsequent call from the same caller 1s recerved.
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Prior art mechanisms exist for establishing voice commu-
nications between two computers over the internet. An
example of a system that can provide such an ability 1n a
personal computer using standard communication mecha-
nisms 1s disclosed 1n the book Programming Flash Commu-

nication Server, written by Brian Lesser, Giacomo Guiliz-
zoni, Robert Reinhardt, Joey Lott, and Justin Watkins
(O’Reilly Media, Inc. 2005; ISBN: 0596005040), incorpo-
rated herein by reference. This book, and many systems built
using its basic methodology, such as the Ribbit platform, use
the Flash standard for conducting the audio stream to com-
puter speakers, 1n particular by means of the Flash NetCon-
nection and Netstream objects which invoke Adobe Flash
proprietary facilities running under a browser such as the
open source Firefox. Other books that have covered this topic
in detail include Macromedia® Flash™ MX 2004 for Rick
Internet Applications, by Phillip Kerman, (New Riders 2003,
Print ISBN-10: 0-7357-1366-9) incorporated herein by ret-
erence, 1n which 1t 1s noted that two NetStream instances are
necessary for simultaneous transmission and receipt of audio
or video, as 1n a telephone. Another book, Flash 8: Projects

for Learning Animation and Interactivity, by Rich Shupe;
Robert Hoekman, Jr., (O’Reilly 2006, Print ISBN-10: 0-396-

10223-2, Print ISBN-13: 978-0-59-610223-4), incorporated
herein by reference, analogizes the NetConnection as the
phone call made to a company switchboard, and the Net-
Stream as the conversation. These and many other examples
incorporate code that implements dual Netstream 1nstances,
cach providing the sound (and optionally video) architecture,
to provide for varying degrees of convenience 1n telephonic
communication. Platforms such as Ribbit instantiate such
methods with industrial scaling, dialing code conveniences
and bridges to the general phone networks to provide VOIP
connectivity to traditional handsets. Migration routes such as
Maemo and WinMo have brought the applications and inter-
faces into small handsets. Many of these platforms further are
open to allow developers to address them by creating appli-
cations using the existing phone communications mecha-
nism.

To provide for simultaneous Recording capability ontop of
telecommunications within, an “Open Source” (Linux-
based) project which addresses the same NetStream and Net-
Connection standards can be used on the client side. Further-
more, by operating under Linux, the entire client-side set up
1s rendered 1n Open Source and can be modified at will by any
programmer, using the project documentations which are
publicly available and known to those 1n the art. Methods for
saving files, processing and working with sounds are quotid-
1an within such an enabled context. In particular, an Open
Source project which addresses the same NetStream and Net-
Connection standards that can be used conveniently on the
client side, particularly under Linux, 1s Gnash.

With a commercial phone platform such as Ribbit or
equivalent commercial or constructed, the Gnash “open
source” Gnu Public License project provides a full source
code hibrary that replaces the Adobe Flash audio handling
implementation 1n a FireFox plug-in. Thus, the code may be
modified to retain 1n memory a copy of each sound as 1t 1s
played, along with processing 1t as desired. Gnash and 1its
source code are mncorporated herein by reference, a listing of
which 1s provided 1n the gnash.txt file included in the com-
puter listing appendix described above.

With reference to FIG. 7, a Netstream-type communica-
tions system as presently described i1s shown, in which the
present invention may be implemented. Operating system
710 (e.g. Linux) provides a platform and access to file stor-
age.
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Application shell 720, such as a browser (e.g. the open
source standard Firefox), provides a shell for plug-ins. Soft-
phone plug-in 730 provides a user interface for a software
telephone. API module 740 (for a Netstream-based phone
platform such as Ribbait) facilitates interaction with Flash-like
module 750 (e.g. Gnash), which handles Netstream-type tele-
communications streams communicated over the internet.
Sound handler 760 (e.g. SDL) facilitates production of sound.

In accordance with an embodiment of the present inven-
tion, we presently disclose a set of modifications to Gnash to
provide for conversation-based ringtone functionality. The
Gnash code’s implementation of the NetConnection and Net-
Stream class relies on a pair of “sound_handlers.”” One
sound_handler 1s designated GST (GStreamer); the other
Sound handler of Gnash i1s designated by SDL, Simple
Directmedia Layer.

Either or both sound_handler platforms are modifiable to
alford Gnash a recording capability, depending on the addi-
tional capabilities desired 1n a customized ringtone 1nstance.
GStreamer 1s suited for more elaborate sound processing, and
required for video; thus, modification of the simpler SDL
version sullices for a straightforward telephonic embodiment
of the present invention, which clearly can be extended to the
video sound handler, too. Four Public Member Functions lie
at the crux of the SDL-based Gnash implementation:

1) virtual int create_sound (void*data, it data_bytes, int
sample_count, format_type format, int sample_rate, bool
stereo) Called to create a sound.

2) virtual long fill_stream_data (void*data, int data_bytes, int
sample_count, 1nt handle_1d) Called when a stream gets
more data.

3) virtual void play_sound (int sound_handle, intloop_count,
int oifset, long start_position, std::
vector<sound_envelope>*envelopes) Play the indexed
sample.

4) virtual void delete_sound (int sound_handle) Called when
it 1s done with a sample.

These functions are implemented, for the SDL case, in the
source code, (reproduced in the SDL_source.doc file for con-
venience, and incorporated by reference as listed above).

The SDL library called by these Gnash facilities performs
the actual 1invocation of the OS and/or hardware sound pro-
duction audio driver type code to make sound from the speak-
ers. The SDL audio runs independently 1n a separate thread,
filled via a callback mechanism to Gnash. Further detail 1s
publicly available from a variety of sources, known to those in
the art, such as the book Linux Multimedia Hacks by Kyle
Rankin, (O’ReillyPub 2003, Print ISBN-10: 0-596-10076-0,
Print ISBN-13: 978-0-59-610076-6), which will be helptul in
tuning the instantiation to a particular specification, and make
it clear how to work with sound at this level. Given those
teachings, the Gnash sound_play code (a subset of the SDL
source code, extracted for convenience in the sound_play.doc
file, incorporated by reference as listed above) can be modi-
fied; the crux of that mod consists of inserting code at the end,
betore the close brace and just after the fragment:

if (soundsPlaying == 1) {
SDL_ PauseAudio(0);
h

which will thus be invoked as each sound fragment, which has
come from the NetStream Flash-like call to GNASH, i1s
passed to the SDL to be played. (Note that the SDL_Pause-

Audio(0); calling line actually starts the sound fragment play-
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ing.) This sound fragment can then be output to longer term
memory storage by means readily known 1n the art, assem-
bling the fragments or further processing them in turn to
produce a saved copy of some or all of the input sound stream
which will serve as the source for the customized ringtone. 53
Alternately, the SDL library itself can be modified to save
such a file from the stream of sound sent to it.

Having those conversation sound files saved by means such
as that disclosed above, or other means already known 1n the
art, they may further be associated with keys designating the
caller, stored and retrieved from a database on that basis by
means well known 1n the art to enable the production of
customized ringtones as described.

Alternatively, any of a number of SIP-type soitphones
could be modified to provide a basis for practicing the present
invention. With reference to FIG. 8, a SIP-type communica-
tions system 800 1s shown, in which the present invention may
be implemented. Operating system 810 (e.g. Windows) pro-
vides a platform and access to file storage, 1/0, etc. Applica-
tion 820, such as wxCommunicator, includes module 830 for
handling SIP (Session Initiation Protocol) telecommunica-
tions and other I/0O, and module 840 for user interface fea-
tures. Application 820 supports a SIP-type telecommunica-
tions stream that runs over the internet.

For purposes of implementing the principles of the present
invention, wxCommunicator provides an open source project
with full source code and documentation that 1s publicly
available and known to those 1n the art. As 1t already contains
user accessible call record and ringtone functions, one call
implement the present invention within 1ts context. In order to
tacilitate the functions as disclosed herein 1n accordance with
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the present 1nvention, wxCommunicator’s ringtone function
can be modified to retrieve a file selected programmatically
instead of by the user, and its recording function changed to
record in accordance with an aspect of the invention instead of
via a manual start command from the user.

Therefore, 1n accordance with an embodiment of the
present mnvention, we presently disclose a set of modifications
to wxCommunicator that implement the conversation-based
ringtone mechanism. These modifications are applied to the
standard version of wxCommunicator, (herein incorporated
by reference, a listing of which 1s supplied 1n the file wxCom-
municator.txt in the computer listing appendix, as indicated
above), which compiles with Visual Studio 2005 and runs on
Windows XP. FIG. 9 1llustrates 1n a block diagram the basic
unmodified architecture of wxCommunicator (not all connec-
tions shown).

To begin with, 1t 1s noted that the line of code 1n sipx-
tapiproxy.cpp, in StartRecording:
wxString path=wxString: :Format(wx T (*“%s\\recordinigs™),
wxGetApp( ).m_Configurator.GetDataPath( ));
in the unmodified wxCommunicator source code release
specifies the name of the folder in which call recordings are
saved as “recordings.” This 1s changed to save in the same
tolder, “sounds,” as the ringtones:
wxString path=wxString: :Format(wx T (*%s\\sounds”),
wxGetApp( ).m_Configurator.GetDataPath( ));

This creates a version of wxCommunicator in which a
portion of a phone conversation can be recorded, saved, and
manually selected to be subsequently used as a ringtone.

Next, to add functionality the first part of StartRecording’s
code 1s changed, so it reads as shown below:

/$$$$$$$$**$$$$$$$$$$$$$$$$$$$$**$$$$$$$$$**$**$$$$$$$$$$$$$$$$$$$$$$$$$

*/

/*  start call recording // mod for reminder-ring */
/$$$$$$$$****$$$**$$$$$$$$*$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

¥

bool SipXTapiProxy::StartRecording(PhoneCall *pPhoneCall, wxString call__username)

cOnst

1

if (m__SipXlInstance && !'m_ bSipXCallInProgress)

1

if (pPhoneCall)

{

// mods for simple starter version of reminder ring:
// first: replace ‘recordings’ directory name with the ringtones directory name,

‘sounds’

// previously, the next [ine was:
// wxString path = wxString::Format(wxT(*%s\\recordings™),
wxGetApp( ).m__ Configurator.GetDataPath( ));

// now changed to:
wxString path = wxString::Format(wxT(*%s'\\sounds™),
wxGetApp( ).m__Configurator.GetDataPath( ));

// previous code, to do user-selected ring; probably want to bring back later for
offering alternative
/f wxDateTime timeNow = wxDateTime::Now( );
/f wxString filename = wxString::Format(wxT(*%s\\%s.wav’’), path,
timeNow.Format(wxT(*% Y-%m-%d %H-%M-%S")));
/* Next, just create based file name with reminder ring file name */
// Tor this prototype, first just map special chars to produce a unique but

acceptable file name for Windows

// embodied with a simple fix for now just for the two special chars > and,

// that show up 1n SIP bridge caller 1ds but can’t be in file name.

// more elaborate version later can offer user choice of rr or standard rings, map
all special chars algorithmically

wxString temp_ string = call__username;

temp__ string.Replace(wxT(*\V""), wxT(*-quote-""));

temp__ string.Replace(wxT(*\V”"), wxT(*-quote-""));

temp__string. Replace(wxT(*,

e 72

), wxT(*-comma-"), 1);

call__username = temp__string;

wxString mapped__call__usermame = call__username;
wxString filename = wxString::Format(wx T (*“%s\\%0s.wav”), path, call _username);



US 8,553,852 B2

9

-continued

SIPX_ RESULT sipxResult;

sipxResult = sipxCallAudioRecordFileStart(pPhoneCall->m__hCall,
filename.mb_ str{wxConvUTER));

if (sipxResult '= SIPX_RESULT _SUCCESS)

1

10

LOGBASIC(LOG__ERROR, _ (“sipxCallAudioRecordFileStart failed, error code

%17), sipxResult);
return false;

h

else

{

successiul™));
pPhoneCall->m_ bIsSoundBeingRecorded = true;

LOGBASIC(LOG__ VERBOSE, _ (*sipxCallAudioRecordFileStart call

pPhoneCall->OnChanged( ); // notify observers, maybe they are displaying this

info somewhere
refurn true;

h
h

else

1

LOGBASIC(LOG__ERROR, _ ("Wrong parameters 1n StartRecording™));

return false;

h
h

else

1

LOGBASIC(LOG__ERROR, _ (“Aborting call, another async sipxtapi call is in

progress, or sipxtapi 1s not initialized.”));

h

return false;

h

Thus, the file name under which a recording 1s saved 1s
unique to the “caller ID” (often called user name in SIP; the
terms are applied interchangeably for purposes of the present
disclosure). (It 1s noted that 11 a “bridge’ or ‘gateway’ from

PSTN to SIP 1s used by the caller, instead of a sister SIP

phone, the origin PSTN caller-1d code may not be available,
or, for instance, will be replaced with a designation of the
caller’s geographic location such as their city, and thus all
calls from that gateway, or through that gateway from a par-
ticular city, respectively, may ring the same ringtone; but this
example sullices to 1llustrate the technique that can be applied
in other contexts as are described elsewhere 1n this disclo-
sure. )

Then at the end of phonepanel.h, a declaration 1s added for
rr_username to hold the callerID, making the end of the file
read:

wxBitmapButton® m__ Blind TransferButton;
// mod for reminder-ring
wxString rr_ username;

/// Control identifiers

enum {
MYFRAME PHONEPANEL = 10008
3
////{@end MyPhonePanel member variables
MyBitmapToggleButton® m_ CurActiveLineBtn; ///< pointer to active
line button
MyLineButtonArray m_ LineButtonArray; ///< array of line buttons
3
#endif

// _PHONEPANEL_H__
And 1in SipXTApiProxy.h, in order to pass in the caller 1d needed to
generate a unique reminder ring file name for each ‘caller 1d’ (usually
related to username 1n this SIP-related codebase), a parameter 1s added to
the calling sequence of
bool StartRecording(PhoneCall *pPhoneCall) const;
in its declaration, making it:
bool StartRecording(PhoneCall *pPhoneCall, wxString
username_ parameter for rr) const;

30

35

40

45

50

55

60

65

In phonepanel.cpp, OnMyphonepanelRecbuttonClicked
call 1s changed to startRecording to pass 1n the caller 1d (1.e.,
user name), as follows:

void MyPhonePanel::OnMyphonepanelRecbuttonClicked(
wxCommandEvent& event )
i
// set rec button to previous state, as it will be updated to correct state by
event
m__RecButton->SetValue(!m__RecButton->GetValue( ));
PhoneCall* pCall = GetSelectedPhoneCall( );
if (pCall)
{

if(!pCall->m__blsSoundBeingRecorded)

i

// mod for reminder-ring

/f SipXTapiProxy::getlnstance( )->StartRecording(pCall);
SipXTapiProxy::getlnstance( )->StartRecording(pCall, rr_username);

h

else

1
SipXTapiProxy::getlnstance( )->StopRecording(pCall);
h
h

h

Also 1n that file, OnPhoneCallNewNotification 1s modified
so 1t saves the caller 1d of an incoming call:

vold MyPhonePanel::OnPhoneCallNewNotification(wxCommand Event
&event)
1
PhoneCall *pCall = wxDynamicCast{event.GetEventObject( ),
PhoneCall);
if (pCall)
{ '
int pos;
wxListltem listItem;
int linelndex =
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-continued

DataModel::getInstance( )->FindLineIndexByHandle(pCall->m__hLine);
wxString statestr =

SipXTapiProxy::getlnstance( )->GetCallStateString(pCall);
listltem.SetText(wxString::Format(wxT(*%1”), lineIndex + 1));
listltem.SetColumn(0);

listltem.SetData(pCall->m__hCall);
pos = m__MainCallList->Insertltem(listItem);
m__MainCallList->Setltem(pos, 1, statestr);
wxString username = SipXTapiProxy::getlnstance( )-
>GetUsermamelFromSipUri(pCall->m__sRemoteParty);
m_ MainCallList->Setltem(pos, 2, username);
/f mod for reminder-ring: pass the username on to id the recorded call
fragment

IT__username = username;
long selectedItemld = GetSelectedCallltemId( );
m__MainCallList->SetltemState(selectedItemlId, O,

wxLIST STATE_FOCUSEDIwxLIST__STATE_SELECTED);
m_ MainCallList->SetltemState(pos, 6,

wxLIST_STATE FOCUSEDIwxLIST STATE SELECTED);

h
h

The result 1s then a version of the wxCommunicator soft-
phone that will allow the user to record conversation and have
it automatically saved under a unique i1dentifier as a ringtone,
which can be manually chosen from the wxCommunicator
ringtone menu. To complete the basic implementation of a
conversation-based ringtone one can make the manual choice
automatic. A line 1s added to the end of OnPhoneCallNewNo-
tification, so 1t 1s as follows:

void MyPhonePanel::OnPhoneCallNewNotification(wxCommandEvent
&event)
{
PhoneCall *pCall = wxDynamicCast(event.GetEventObject( ),
PhoneCall);
if (pCall)
{.
1nt pos;
wxListItem listItem;
int linelndex =
DataModel::getlnstance( )->FindLineIndexByHandle(pCall-
>m__hLine);
wxString statestr =
SipXTapiProxy::getlnstance( )->GetCallStateString(pCall);
listltem.SetText(wxString::Format(wxT(*%1”"), linelndex + 1));
listltem.SetColumn(0);
listltem.SetData(pCall->m__hCall);
pos = m__MainCallList->Insertltem(listItem);
m_ MainCallList->Setltem(pos, 1, statestr);
wxString username = SipXTapiProxy::getlnstance( )-
>GetUsemamelFromSipUri(pCall->m__sRemoteParty);
m__ MainCallList->Setltem(pos, 2, username);
/f mod for reminder-ring: pass the username on to 1d the recorded call
fragment
IT__username = username;
long selectedItemld = GetSelectedCallltemId( );
m__MainCallList->SetltemState(selectedItemlId, O,
wxLIST STATE FOCUSEDIwxLIST_ _STATE SELECTED);
m__MainCallList->SetltemState(pos, 6,
wxLIST STATE FOCUSEDIwxLIST__STATE SELECTED);
// mod for reminder-ring: grab the sound for this caller
SipXTapiProxy::getlnstance( )->ReloadRingtone(usemame);

h
h

And additional code to perform the ‘ReloadRingtone’ func-
tion 1s mserted mto SipXTapiProxy.h:

bool  ReloadRingtone(wxString
for_rr);

username_parameter_
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and to SipXTapiProxy.cpp, where the temp string encoding
used previously 1s repeated:

/$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
*f

/* reload ringtone  // mod for reminder-ring *
/$$$$$$$$$$$$$$**$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

*/

bool SipXTapiProxy::ReloadRingtone(wxString call _username)

{

/f mods for simple starter version of reminder ring:

wxString path = wxString::Format{(wxT(*%s\isounds™),

wxGetApp( ).m_ Configurator.GetDataPath( ));
wxString temp__string = call_ username;
temp__string.Replace(wxT(*V""), wxT(*-quote-""));
temp__string.Replace(wxT ("), wxT(*-quote-""));
temp__ string.Replace(wxT(*,”), wxT(*-comma-"), 1);
call__username = temp__string;

wxString changeto_ filename =

wxString::Format(wxT(*%s\\%s.wav™), path, call__username);
wxString current_ filename =

wxGetApp( ).m__Configurator. GetCurrentRingtonePath( );
wxString filename = changeto_ filename;

/fwxString sRingtone = DataModel::getInstance( )-

>m__AudioSettings.getRingtone( );
/fwxString sRingtonePath =

wxGetApp( ).m_ Configurator.GetCurrentRingtonePath( );
// mod for reminder-ring prototype
//m__RingtonePlayer.LLoadFile(sRingtonePath);
m__RingtonePlayer.LoadFile(filename);
return true;

The result 1s the further functionality of playing as a ring-
tone the last sound recorded by the user of an mncoming call
from that caller 1d. (It 1s recognized that further refinement of
the presently disclosed system may entail addressing the fol-
lowing: various file sizings, error diagnosing, perfect initial-
1zations, proper handling of outgoing calls, multiple lines,
merging voice streams, conference calls, etc.) To facilitate
automatic recording of the line a further modification to
phonepanel.cpp 1s performed:

vold MyPhonePanel::OnMyphonepanel AnswerbuttonClick(
wxCommandEvent& event)

1

PhoneCall* pSelectedCall = GetSelectedPhoneCall( );

/f we pick up 1f call 1s iIn ALERTING state, or dial if not
SipXTapiProxy::getlnstance( )->OnAnswerbuttonClick(pSelectedCall);
// mod for reminder-ring prototype: start recording every call answered

if (pSelectedCall)

{

wxCommandEvent dummy__event;
OnMyphonepanelRecbuttonClicked(dummy__event);
/* just pretend the user clicked Record */

h
h

In sum, the open source wxCommunicator SIP softphone 1s
modified by making changes to the code for StartRecording,
OnMyphonepanel AnswerbuttonClick, OnMyphonepanel-
RecbuttonClicked, OnPhoneCallNewNotification; adding a
global variable rr_username shared between the latter two;
and new code to make ReloadRingtone. (These are shown 1n
final modified form 1n the computer listing appendix in the file
modified_wxCommunicator.txt, herein incorporated by ref-
erence as described above.) The modified wxCommunicator
architecture 1s illustrated as a block diagram 1n FIG. 10 (not
all connections shown). The aforementioned modifications to
wxCommunicator provide a basic conversation-based ring-
tone capability: incoming calls ring using a recording of the
caller’s voice from a prior conversation. Additional capability
such as that described elsewhere 1n this disclosure can be

built, by means known 1n the art, on thus foundation or alter-
natives.
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Information as herein shown and described 1n detail 1s fully
capable of attaining the above-described object of the mven-
tion, the presently preferred embodiments of the mvention,
and 1s, thus, representative of the subject matter which 1s
broadly contemplated by the present invention. The scope of
the present invention fully encompasses other embodiments
which may become obvious to those skilled 1n the art, and 1s
to be limited, accordingly, by nothing other than the appended
claims, wherein reference to an element 1n the singular 1s not
intended to mean “one and only one” unless explicitly so
stated, but rather “one or more.”” All structural, electrical, and
functional equivalents to the elements of the above-described
preferred embodiment and additional embodiments that are
known to those of ordinary skill in the art are expressly
incorporated herein by reference and are intended to be
encompassed by the present claims.

Moreover, 1t 1s not necessary for a device or method to
address each and every problem sought to be solved by the
present imvention for it to be encompassed by the present
claims. Furthermore, no element, component or method step
in the present disclosure 1s intended to be dedicated to the
public regardless of whether the element, component, or
method step 1s explicitly recited i the claims. No claim
clement herein 1s to be construed under the provisions of 35
U.S.C. 112, sixth paragraph, unless the element 1s expressly
recited using the phrase “means for.”

What 1s claimed:

1. A communication device comprising:

a. A recording memory that stores a customized conversa-
tion event created from a recorded conversation sample
between a user and a caller conducted on the communi-
cation device; and
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b. An incoming call ringtone notifier, coupled to the record-
ing media that uses the customized conversation event
between the user and the caller to notify the user of a
subsequent incoming call from the caller.

2. The communication device of claim 1, where the caller

1s 1dentified by caller-1d or IP address.

3. The communication device of claim 1, where the cus-
tomized conversation event includes video elements, such as
a video conference.

4. The communication device of claim 1, wherein the cus-
tomized conversation event comprises the first approximately
5 seconds of the conversation with the caller.

5. The communication device of claim 1, wherein the

recorded conversation sample comprises the last approxi-
mately 5 seconds of the conversation with the caller.
6. The communication device of claim 1, wherein the

incoming call ringtone notifier 1s a text message, wherein the
text comprises a partial transcript of a previous conversation
between the user and the caller.

7. The communication device of claim 1, wherein the cus-
tomized conversation event comprises a recorded sample of
text messages between the user and the caller.

8. The communication device of claim 7, wherein, the
recorded sample of text messages 1s converted into a voice
message and used as the incoming call notifier.
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